Introduction
Renal cell carcinoma accounts for 90-95% of all kidney malignancies (1) . Advances in diagnostic imaging and early detection do not fully explain this trend Rates of renal cancers are higher among males and have been increasing more rapidly among African Americans than Whites. In the United States, approximately 30,800 new cases of renal cancer and 12,000 deaths from renal cancer are reported annually, making renal cancer the sixth largest cause of cancer deaths. The incidence of renal cell carcinoma has been increasing in the United States and worldwide by approximately 2-4% per year, for the last 20 years (2,3). Established risk factors for renal cancer include smoking, use of phenacetin containing drugs, hypertension, obesity, and end-stage renal disease (ESRD) (4) . Of the patients who present with local disease and are considered for surgery with curative intent, approximately one thirdwill go on to develop metastatic disease. Metastatic kidney cancer is resistant to all ''standard'' forms of radiation therapy, chemotherapy, and hormonal therapies used in the treatment of other kinds of carcinomas.
Reactive oxygen species (ROS) have been implicated in the pathogenesis of various diseases, including cancers (5) . In previous studies, it has been demonstrated that ROS are directly suggested in oxidative damage of cellular macromolecules such as lipids, proteins, and nucleic acids in tissues (6) . Moreover, oxidative stress can lead to tumor angiogenesis. It has also been reported that ROS can also augment tumor cell migration, increasing the risk of invasion and metastasis (7) . However, the relationship between antioxidant capacity and various cancers has been investigated in several clinical trials. Ray et al. reported increased lipid peroxidation (LPO) and production of reactive oxygen metabolites (ROMs) and decreased activities of superoxide dismutase (SOD) in breast cancer patients. Increased glutathione peroxidase (GSHPx) activity also was reported by the same researchers (8) . Vitamin E is a supporter of antioxidant system, and a supplementation trial conducted in China showed a significant reduction in stomach cancer mortality (9). Oberley and Buettner (10) reported that the vast majority of the cancer cells have very low SOD activity, as compared with their normal cell counterparts. Gecit et al. reported that increased prolidase seems to be associated with increased nitric oxide (NO) levels and oxidative stress along with decreased antioxidant levels in bladder cancer (11) .
In this study, we aimed to identify serum Nitric Oxide (NO), Arylesterase (ARE) and paraoxonase (PON) activities in patients with renal tumors
Material and Methods
A total of 32 male patients with renal cell cancer with a mean age of 55.32 +2.9 were included in the study. All of the patients have not smoked during their life, they were not addicted to alcohol, have not used the supportive antioxidant, and did not abuse any drug and have any metabolic disorders. There were no other major diseases or cancers in any of the patients except for the kidney tumor. All of the patients have been newly diagnosed, and their blood samples were received in the preoperative period. In all, 29 male patients who made up the control group (mean age 56.01 + 3.0) were randomly selected among the volunteers who did not have any known major disease and who did not use cigarettes, alcohol, drugs, and additional antioxidants. Patient and control groups had a similar socioeconomic status.
According to the results of radiological and postoperative histopathological evaluation, 24 (75%) of our patients were in stage 1, 6 (18.75%) of them were in stage 2, and 2 (6.25%) of them were in stage 4 of metastatic renal tumor.
The study protocol was carried out in accordance with the Helsinki Declaration as revised in 1989. All participants were informed about the study protocol and the written consent was taken from each one.
Blood collection
Following 12 h of fasting period, blood samples were taken in the morning, collected into empty tubes, and immediately kept on ice at 4 °C. The serum was then isolated from the cells by centrifugation at 3000 rpm for 10 min. Serum samples for measurement of Nitric Oxide (NO), Arylesterase (ARE) and paraoxonase (PON) levels were kept at 20 °C until they were used.
Nitric Oxide (NO) analysis
NO levels in serum was determined using the Griess reaction (12) . Griess solution X: 0.1 g NED (N-1-naphthyl)-ethylenediamine dihydrochloride) was weighed and dissolved in 100 ml water. Again, Y Griess solution: 1 g sulphanilamide in 100 ml of orthophosphoric acid (5%) was dissolved in a solution.
The 100 mico liter sample was taken and each tube was placed in a 0.1 ml Griess solution X and 0.1 ml Griess solution Y equal to tubes placed in and stirred, then 15 minutes at room temperature was allowed to stand and each sample at 540 nm absorbance values were read.
Arylesterase (ARE) analysis
Arylesterase activity in 2004 and 2005, developed by Erel was determined with a kit (13, 14) . 10 μml onto 990 ml diluent solution was added 10/100 ratio dilutions were performed this diluted from the 3 μml enrolled over 260 μml pure water (Reagent 1) was added, then 10 μml Reagent 2 was added, then vortexed and at 548 nm enzyme activity was measured.
Measurements are taken more spectrokuvet A1 80 μml Reagent 3 was added and again after waiting 4 minutes at 548 nm was measured and the measurements of activity is defined as A2. For activity measurement (enzyme unit) = (ΔA2-ΔA1) x1316.
Paraoxanase (PON) analysis
Paraoxonase activity in 2004 and 2005, developed by Erel was determined with a kit (13, 14) . The two tubes are each 500 μml reagent 1 (buffer solution) was added and on 25 μml sample (serum) was added and stirred then 25 μml reagent 2 (substrate solution) was added 30 sec and 150 sec after the absorbance measurement at 412 nm was read. Activity measurement (U / L) = ((Δ150sn-Δ30sn) / 2) x1202.84
Statistical analysis
Descriptive statistics for the studied traits were expressed (reported) as mean, standard deviation, minimum, andİstatistiksel yorum maximum values. Student's t test was used for comparison of groups. In the study, 5% level was taken into account to the statistically significant differences between groups, and SPSS Statistical package program (ver. 13) was used for the all statistical computations.
Results
The demographic and clinical data of bladder cancer and control groups are shown in Table 1 . There were no statistically significant differences between renal cancer patients and controls with respect to age and body mass index (BMI) (all ps > 0.05; Table 1 ).
Serum NO level was significantly higher in renal cancer than in controls (all ps < 0.05); while ARE and PON levels were significantly lower (p < 0.05; Table  2 ). No correlation was observed between tumor staging and serum NO, ARE and PON levels (ps > 0.05). Although some possible mechanisms through which oxidative stress exerts a regulatory role in tumor growth and progression including genomic instability (16), oncogene activation (17) , and angiogenesis (18) are known, several important questions remain unanswered. It is not clearly known whether oxidative stres and tumor result from an increased oxidant production or from a failure of antioxidant systems (19) . Although important changes in cellular redox homeostasis during tumor growth have been documented in experimental models, such variations have not been shown in humans. Most of the difficulties encountered in these studies are related to the complexity of the biochemical pathways that regulate the cellular redox balance (20, 21) . A wide variety of oxidizing molecules such as ROS and/or depleting agents can change the glutathione redox state, which is normally maintained by the activity of GSH depleting (GSH-Px) and replenishing enzymes (glutathione reductase). The importance of GSH and related enzymes and their variation in tumors has been poorly studied (17, 21) .
Abnormal cell proliferation in the serum cancerous patient is the cause of lipid peroxidation (LP) increase. The increase in LP in cancer may also be owing to the poor antioxidant system as observed in the previous studies (22) .
It has been claimed that MDA acts as a tumor promoter and cocarcinogenic agent on account of its high cytotoxicity and inhibitory action on protective enzymes (23, 24) . The data reported in the literature on MDA levels in different human cancer types are controversial. On the other hand, MDA, the major aldehyde end product of LP of membrane polyunsaturated fatty acids by free radicals, is an indicator of oxidative stress (25) . In the present study, we found a significantly increased serum MDA levels in patients with renal cancer than in control subjects.
The data reported in the literature on oxidant, antioxidant molecule, and enzymes in different human cancer types are controversial. For instance, in a study the activities of SOD and GSH-Px enzymes were found lower in malignant liver tissues during rat hepatocarcinogenesis (26) . In another one, Corrocher et al. (27) established that in human hepatoma the enzymatic antioxidant system was severely impaired owing to lowered GSH-Px activities. Nakada et al. (28) measured SOD activities in renal cell carcinoma and nontumorous renal tissues. They found no meaningful differences between the activities of the cancerous and noncancerous parts and suggested that it was unlikely for SOD to play a part in the development of renal cell carcinoma since SOD activities in tumor tissue were similar to those in nontumorous renal tissues. Ray et al. (8) observed a significant increase in SOD and GSH-Px activities in patients with gastric cancer compare to the control group. Ozturk et al. (29) observed a significant increase in xanthine oxidase (XO) activity in patients with cancerous human colorectal tissues compared to control group. The increased GSH-Px activities and GSH levels are reported in patients with leukemia (30, 31) . In our study group, serum ARE was significantly lower than the control group (p <0.001). 
Conclusions
According to the results of our study of patients with renal cell carcinoma was found a decrease in the antioxidant defense system. Oxidant/antioxidant balance of damage in the development kidney cancer might be considered a risk factor. This is relevant for the formation of a consensus randomized prospective studies are needed.
